Leaf initiation was previously thought to be self-regulated and not reliant on environmental cues. However, a recent study has revealed that light redirects meristem fate from maintenance to lateral organ initiation, through the regulation of the plant hormones auxin and cytokinin.
orientation at a different spatial location, they found that the training-induced changes for the second orientation transferred to the first location. Such findings of broad location transfer undermine the argument that this learning is due to plasticity in retinotopic visual areas.
The findings of Adab and Vogels [6] that perceptual learning can result in robust plasticity in V4 provide an important counterpoint to the above-mentioned studies. These findings are significant in that they demonstrate that perceptual learning can involve robust plasticity in visual representation areas. Furthermore, that these learning effects manifest even outside the context of the trained tasks is inconsistent with the effects resulting from top-down attentional modulation. These results help bring some balance to the field of perceptual learning and demonstrate that, while low-level plasticity may not be ubiquitous to training on perceptual tasks, it can and does occur in certain settings. This brings the debate in the field back from the question of whether perceptual learning involves low-level plasticity to when it occurs. Further research will be required to clarify differences between the studies that have found low-level plasticity and those that have not. By now it is clear that learning a task can result in a distribution of plasticity that can include a diverse set of brain regions [20] . What rules determine how plasticity in a given task is distributed across brain areas, why some training procedures yield different distributions of plasticity to others, and the rules that determine whether learning occurs in any given brain region are important topics of future research. Morphogen Gradients: Expand and Repress
An expansion-repression mechanism by which morphogen gradients can adjust to size and growth had been postulated as a model. Now, its molecular nature has been uncovered.
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The classic 1941 Walt Disney movie 'Dumbo' tells the story of a young circus elephant with disproportionately large ears. Initially mocked, Dumbo eventually uses his large ears as wings and becomes a star. However, aside from its allegorical power, his ordeal might have been more dramatic were he not the hero of an imaginary tale, but one of the heroes of modern genetics, a Drosophila melanogaster fruitfly. For flies, wing proportions are best left untouched. In the real world, the proportions of animal body plans have been honed for eons by natural selection and large variations are rarely observed to be beneficial. Nature has evolved robust developmental processes that maintain well-proportioned body plans in the face of environmental challenges such as changes in nutrition or temperature. For example, the adult size of Drosophila flies can be influenced by nutrition up to the point that starved larvae will metamorphose into pint-sized imagos up to fifty percent smaller than their better fed counterparts [1] . Fortunately for such flies, however, their wings scale with their new body size and Dumbo-like flies are never observed. Thus, Drosophilae have developmental mechanisms that maintain the scale of wing surface to body weight best suited to their physiology and metabolism. In a recent issue of Current Biology, Ben Zvi and colleagues [2] describe a molecular mechanism that ensures that the Drosophila wing disc, from which the adult wings form, scales with tissue size. This scaling mechanism acts through modulation of the activity gradient formed by Dpp in the wing disc and fits an expansion-repression motif that had previously been proposed by the same authors [3] and that could be commonly employed throughout evolution.
Scaling Pattern with Size
As mentioned above, organisms are able to maintain proportionate body plans independently of body size -a phenomenon called 'scaling'. The same principle applies to organs; hence, the spatial pattern of the organ, and by extension the underlying pattern of gene expression domains in the organ, should scale with its size ( Figure 1A) . Lately, several studies [2, 4, 5] have started to shed light on the genetic and molecular mechanisms that ensure that gene expression patterns scale with size. These studies used the Drosophila wing imaginal disc -the wing primordium -as a model to study the activity gradient of the key morphogen Decapentaplegic (Dpp). Bollenbach et al. [4] confirmed that in the adult wing, the relative position of the wing veins -a good readout of Dpp activity -scales with final wing size. In a more recent paper from the same group, Wartlick et al. [5] showed that the activity gradient of Dpp also scales with wing disc size during development. Dpp contributes to wing growth and differentiation by establishing the expression pattern of genes along the anterior-posterior (A/P) axis of the wing disc. In accordance with the classic 'French flag model' of morphogen action [6] -a morphogen whose concentration decreases with distance from its source activates different target genes at different concentrations -Dpp regulates expression of target genes in a dose-dependent manner [7] . From this perspective, the notion that the Dpp gradient can scale with tissue size creates interesting challenges. The French flag model states that cells interpret the physical gradient of a morphogen following a threshold-dependent mechanism: target genes with high sensitivity for the morphogen have a broad expression domain whereas less sensitive targets are expressed only at higher morphogen concentrations, closer to the source of the morphogen. The extent of the different expression domains is thus strictly linked to the morphogen concentration at specific positions along the growth axis.
How can the proportions of gene expression domains be correctly maintained in organs of varying sizes? How are these proportions kept in growing organs? One could speculate that the sensitivity of the target genes could be modified according to organ size in a way that would preserve scaled proportions. On the other hand, the gradient itself could be modified and pinned to organ size in such a manner that the boundaries of gene expression domains remain proportionate and at fixed morphogen concentration thresholds. Interestingly, for a morphogen gradient of fixed absolute levels this can be achieved by linking the length-scale of the gradient to the length-axis of the tissue ( Figure 1A ).
Expansion-Repression: Model and Mechanism for Scaling
Last year, Ben Zvi and Barkai [3] proposed a mathematical model that would allow morphogen gradients to scale. Their model is based on a feedback motif and ensures that the activity gradient of a morphogen scales by pinning its length-scale to the size of the tissue. The feedback motif consists of two main components: an expander and a repressor. The expander allows the morphogen to diffuse better, either by diminishing the degradation rate of the morphogen or by facilitating its diffusion. The repressor negatively regulates the production of the expander. The morphogen plays the role of the repressor. The role of the expander could in theory be assigned to any molecule that is both stable and diffusible.
The expansion-repression model proposes the following course of events: initially, the expander is expressed at high levels at the edges of the tissue, while the expander protein is distributed homogeneously throughout the morphogenetic field. As the morphogen starts diffusing, the expander enhances the morphogen's range. As the morphogen expands, its profile broadens and it starts reaching and restricting the expression domain of the expander. The morphogen gradient continues to expand, as the tissue grows, until the morphogen levels at the most distal portions of the field are high enough to repress the expander ( Figure 1B) . At this point, steady state is reached and the quantity of morphogen at the most distal regions becomes pinned to the amount needed to fully repress the expander. As a result, the expansion-repression motif links the morphogen profile to the size of the tissue and modifies the length-scale of the gradient In order for the gradient activity domain to scale it is necessary to broaden the gradient (increase its lengthscale). In this illustration, the wing disc doubles in width and the 'French flag' pattern of hypothetical target genes remains in scale with the rest of the wing disc. The activation threshold for all targets remains the same. (B) The expansion repression motif. At initial conditions, Dpp starts diffusing from its source and Pentagone is highly expressed. Pentagone facilitates the diffusion of Dpp, thereby increasing its lengthscale (green arrows). As it expands, Dpp starts reaching the expression domain of Pentagone (orange box). Subsequently, the production of Pentagone starts to decrease. Steady-state is reached when enough Dpp has reached the Pentagone expression domain to fully repress it. The expansion-repression motif links the length-scale of the morphogen to organ size.
accordingly. With this simple, two-component feedback motif, Ben Zvi and Barkai [3] provided a parsimonious solution to the morphogen gradient scaling problem. However insightful and elegant, the expansion-repression remained still 'only' a model until Ben-Zvi and colleagues latest study [2] . In an interesting act of synthesis, they analyzed the molecular properties and expression domains of putative Dpp expanders. They realized that the recently characterized protein Pentagone [8] met the requirements that their model demanded of an expander: Pentagone is expressed at the edges of the wing disc along the A/P axis, is repressed by Dpp and is a stable and diffusible molecule. In addition, Pentagone was shown to modify the Dpp gradient through interactions with Dally, a heparan sulfate proteoglycan that can affect both the mobility and stability of Dpp [8] .
So, is Pentagone Dpp's expander? Ben-Zvi and colleagues [2] show that Pentagone overexpression leads to a broader Dpp gradient while Pentagone loss-of-function leads to a steeper Dpp gradient. These results suggest that Pentagone plays the role of the expander that ensures that the Dpp gradient is kept in scale during wing disc development ( Figure 1B) . At the molecular level, Ben-Zvi and colleagues [2] propose that the interaction between Pentagone and Dally could reduce the affinity of Dpp for its receptor Thickveins. This would decrease Dpp degradation by receptor-mediated endocytosis. However, these propositions are mainly speculative and future work will show how exactly Pentagone leads to either a decrease in Dpp degradation or an increase in Dpp mobility.
Expansion-Repression Everywhere?
An important feature of the expansion-repression motif is its simplicity. Therefore, it seems potentially very well suited to orchestrating scaling in animals as a whole. Consistent with this, previous work by the same authors had demonstrated that the BMP gradient in the early Xenopus laevis embryo scales through an expansion-repression mechanism [9] . Dpp and BMP belong to the same protein super-family. However, the molecular details by which the system is implemented in the frog embryo are quite different and involve another set of players than in Drosophila. This highlights that, while the players might change, the expansion-repression motif could remain conserved. Hence, the principle of the expansion-repression feedback motif could be commonly employed even though the details of its implementation may vary.
The question of how a morphogen gradient could scale with tissue size has mainly been treated with the initial postulate that the magnitude of the morphogen concentration would remain fixed while the length-scale of the gradient would increase. It is this isotropic expansion of the morphogen gradient that the expansion-repression motif explains so well and that, as we mentioned previously, has been observed in another model organism [9] . However, Wartlick and collaborators [5] reported also an increase in the magnitude of the Dpp signalling gradient. They observed that the Dpp gradient was not only getting broader as the discs grew, but the absolute levels of morphogen along the field were also increasing over time and with size. This raises new questions as to how the concentration thresholds at which target genes are activated or repressed by morphogens are adjusted to increasing levels of morphogen concentration. This is a new, different type of challenge to the French Flag model than the one discussed above. Linking the length-scale of the morphogen gradient to tissue-size would not suffice to maintain adequate proportions at fixed morphogen thresholds if the magnitude of morphogen concentration indeed increased over the entire field.
It remains to be seen whether the expansion-repression motif has the potential to resolve this conundrum, or whether there are other scaling mechanisms yet to be discovered. Drosophila researchers, it seems, still have further, higher peaks to scale, to untangle the logic that ensures the development of well-proportioned animals rather than Dumbo-like specimens, however cute they may be.
